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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations.
Copies of these guidelines may be obtained from the Office of Chief of
Engineers, Washington, D.C. 20314. The purpose of a Phase I Investigation
is to identify expeditiously those dams which may pose hazards to human life
or property. The assessment of the general condition of the dam is based
upon available data and visual inspections. Detailed investigation, and
analyses involving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a Phase I
Investigation; however, the investigation is intended to identify any need
for such studies.

In reviewing this report, it should be realized that the reported con-
dition of the dam is based on observations of field conditions at the ttme
of inspection along with data available to the inspection team. In cases
where the reservoir was lowered or drained prior to inspection, such action,
while improving the stability and safety of the dam, removes the normal load
on the structure and may obscure certain conditions which might otherwise be
detectable if inspected under the normal operating environment of the struc-
ture.

It is important to note that the condition of a dam depends on numerous
and constantly changing internal and external conditions, and is evolution-
ary in nature. It would be incorrect to assume that the present condition
of the dam will continue to represent the condition of the dam at some point
in the future. Only through frequent inspections can unsafe conditions be
detected and only through continued care and maintenance can these conditions
be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines, and
Spillway Test flood is based on the estimated "Probable Maximum Flood" for
the region (greatest reasonably possible storm runoff), or fractions thereof.
Because of the magnitude and rarity of such a storm event, a finding that a
spillway will not pass the test flood should not be interpreted as neces-
sarily posing a highly inadequate condition. The test flood provides a
measure of relative spillway capacity and serves as an aide in determining
the need for more detailed hudrologic and hydraulic studies, considering the
size of the dam, its general condition and the downstream damage potential.
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PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

Name of Dam: Mud Lock C & S Canal Dam

State Located: New York

County: Cayuga

Watershed: Oswego River Basin

Stream: Seneca River

Date of Inspection: July 7, 1981

Assessment

Examination of available documents and a visual inspection of this dam
did not reveal any conditions which constitute an immediate hazard to human
life or property. However, several deficiencies were noted which should be
evaluated and remedied.

,The hydraulic/hydrologic analysis performed indicates that the spillway
has sufficient capacity to discharge the peak outflow from one-half the
Probable Maximum Flood (PMF) , but not from the full PMF. However, overtopping
is not likely to result in failure of the dam. In any case, spillway dis-
charges occurring during large storm events will cause flooding in downstream
areas along the canal, regardless of an overtopping failure. Therefore the
spillway is assessed as inadequate according to Corps of Engineers guidelines.

The most serious deficiency is the deteriorated condition of the concrete
on the retaining walls and on the spillway piers. Cracks, spalling and efflor-
escence throughout the structure indicate the need for more thorough main-
tenance work. Since the condition of the submerged section of the piers and
spillway sill could not be evaluated, dewatering of the area, followed by a
thorough inspection of both the concrete and steel work, is recommended. In
lieu of dewatering the area, an underwater inspection of the steel and concrete
may be conducted., The investigation should be commenced within six months
of the date of notification of the Owner. Remedial measures deemed appropriate
as a result of the investigation should be completed within 12 months.

Other deficiencies as outlined below should be corrected within 12
months of the date of notification of the Owner:

1. Cracks and spalling on the concrete retaining walls, piers, and
counterweights should be repaired.

2. All steel work on the superstructure should be sandblasted, primed
and repainted where necessary, to prevent continued rusting and
pitting.

3. All accumulated debris should be removed from the vicinity of the
taintor gates.



4. The end seals on the taintor gates should be replaced.
5. The area of minor erosion behind the upstream retaining wall on

the right embankment should be backfilled and reseeded.
6. Trees and brush growing on the crest of the left embankment, and on

the downstream toe of both embankments should be removed.
7. An emergency action plan should be developed f the notifi ion

and evacuation of downstream re. g t"

Edward M. Greco, P.E.
Project Manager
Metcalf & Eddy of New York, Inc.New rk Regist ion 47463

.. eb-rge P Fulton, M.E- -
Vice Pr sident

SMetca)& Eddy 9if Nw Y k, Inc.

Approved By:

_ I . MR.Smith, JrJ

New York District Engineer

Date: 1__
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

MUD LOCK C&S CANAL DAM
OSWEGO RIVER BASIN

CAYUGA COUNTY, NEW YORK

SECTION 1: PROJECT INFORMATION

1.1 GENERAL

a. Authority
The Phase I inspection reported herein was authorized by the Department
of the Army, New York District, Corps of Engineers, to fulfill the re-
quirements of the National Dam Inspection Act, Public Law 92-367.

b. Purpose of Inspection
This inspection was conducted to evaluate the existing conditions of the
dam, to identify deficiencies and hazardous conditions, to determine if
these deficiencies constitute hazards to life and property, and to recom-
mend remedial measures where required.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam
The Mud Lock Dam at Cayuga Lake is one of the many water level control
structures on the New York State Barge Canal System. The Cayuga and Sen-
eca Canal flows eastward from Seneca to Cayuga Lake. From Cayuga Lake
water flows over the spillway at Mud Lock Dam into the Seneca River, and
northward to the Erie Canal. Navigation Lock No. 1, which is situated
east of the east abutment of the dam permits passage of barge and recre-
ational water traffic into the lower Canal. An inspection of the lock
was not included in the dam inspection program.

The dam consists of a spillway with concrete side walls and six bays
of taintor gates separated by concrete piers. Earthf ill embankments
to the right and left of the spillway section are protected by vertical
concrete retaining walls on the upstream and downstream sides. Beyond
the toe of the walls the the earth embankment slopes at 4:1 (H:V).

The retaining walls tie into the abutments cof the spillway structure.
The walls and piers are founded on piles driven to the top of bedrock.
The combined length of the spillway and embankments is approximately
500 feet. The maximum height of the dam is 20 feet at the abutments,
downstream of the sill. The minimum height is 17 feet at the retaining
walls.

The spillway section has a total length of 220 feet, and the effective
length of the combined bays is 180 feet. The crest of the spillway
i-s a concrete sill 39 feet wide at elevation (El) 371.5 (Barge Canal
Datum). According to available drawings, the sill is founded on wooden
piles driven to varying depths, with sheet piling driven at the up-
stream and downstream ends of the sill. A timber crib was constructed



immiediately downstream of the spillway to prevent scour in the discharge
channel.

Flow over the spillway from Cayuga Lake is controlled by the taintor
gates. The gates can be opened independently using rack and pinion
mechanisms mounted on each pier. At the highest position, each gate
creates an effective vertical opening of 15.5 feet, which is approximately
three feet above the normal navigation elevation of the lake. Counter-
weights consisting of reinforced concrete blocks facilitates manual oper-
ation of the gates.

Access to the piers and handwheels is via a wood and steel walkway located
upstream of the gates. The only access to the dam and spillway is a
walkway along the top of the mitre gates at Lock No. 1.

There is no other outlet at the dam (other than the lock). The remains
of an abandoned fish ladder can be seen adjacent to the left abutment
of the dam, but the waterway has been blocked by dumped fill.

b. Location
The dam is located off Mud Lock Road, approximately two miles north of
the Town of Cayuga, New York, and one mile south of the intersection of
Route 20 and the Cayuga and Seneca Canal.

c. Size Classification
The dam is a maximum 20 feet high, but due to the large size of Cayuga
Lake, has a maximum storage capacity of over 770,000 acre-feet. There-
fore, the dam is in the "large" size category as defined by the "Recom-
mended Guidelines for Safety Inspection of Dams".

d. Hazard Classification
The dam is classified as high hazard due to the presence of a number of
homes downstream on the east side of the Canal.

e. Ownership
The dam is owned by the New York State Department of Transportation (DOT).
Mr. William Schollenberger, of the Waterways Maintenance Division in
Albany, was contacted concerning design and construction of the dam.
Mr. Richard H. Aldrich of the Regional Waterways Office, Region 3, was
contacted for information regarding operating procedures and maintenance
of the dam. The Region 3 office is located at 333 East Washington Street,
Syracuse, New York, 13404 (telephone 315/473-8194).

f. Purpose of the Dam
The dam is used primarily to regulate the water level in Cayuga Lake t-d
the Cayuga and Seneca Canal for navigation purposes. In addition, its
purpose is to, 1) provide additional lake storage to prevent flooding
during periods of high runoff in the watershed, 2) maintain a stable
recreation level in the lake, and 3) maintain a minimum flow in the
Seneca River in response to local water quality requirements.
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g. Design and Construction History
The dam was constructed around 1912 for the New York State Department of
Transportation, Canal Division, who also designed the structure. Accord-
ing to representatives of the DOT, there have been no major alterations
to the structure since it was originally constructed. Shortly after
construction a leakage problem was noted beneath the sill, and a section
of wood and steel sheeting was driven upstream of the spillway as a cut-
off. In 1973 the concrete sill at bay no. 1 (the east end of the spill-
way) was also regrouted through drill holes to prevent further seepage
in this area.

1.3 PERTINENT DATA

a. Drainage Area (square miles) 1,572

b. Discharge at Dam (cfs)
Spillway, water surface at retaining wall 34,392

c. Elevation (Barge Canal Datum at Mud Lock, equal to Mean Sea Level
+ 1.32 ft.)
Top of Dam (at retaining wall) 387.2
Crest of spillway (sill) 371.5
Original streambed 370 (approx)

d. Reservoir - Surface Area (Acres)
Top of Dam 42,240
Crest of spillway 42,240

e. Stora~e Ca acity (acre-feet)*
Top of Dam 663,000
Design Pool Elevation 528,000
Crest of spillway (sill) 0

f. Embankment
Type: Earthfill with vertical concrete retaining walls adjacent to

spillway; 4:1 (H:V) slopes on embankment beyond limits of
walls, upstream and downstream

Dam Length (ft): 500
Crest width (ft); 85 (maximum at spoil bank area,

right embankment)
Height: varies; 20 ft. maximum

g. Spillway
Type: Six bays of taintor gates on concrete sill, operated by hand

wheels.
Length of weir: 220 feet (total)

180 feet (effective length)

h. Low-level outlets
none

i. Appurtenant Structures
Navigation Lock No. 1, adjacent to right (east) abutment of dam.

3
*usable storage - does not include storage in Cayuga Lake below sill elevation
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SECTION 2: ENGINEERING DATA

2.1 Geotechnical Data

a. Geology
Mud Lock Dam is located in the Finger Lakes Region, within the Ontario
Lowland physiographic province of New York State. The province generally
consists of a relatively low, flat-lying area which rises in elevation
from Lake Ontario southeastward to the boundary with the Appalachian
Uplands province. The Ontario Lowland is crossed by at least three
major east-west trending escarpments formed by relatively resistant
ridges of limestone and dolomite, which are in turn interbedded with
less resistant shale units forming the lowland areas. Mud Lock Dam
is located north of the escarpment formed by the Onondaga Limestone
of Lower Devonian age. The area in the vicinity of the dam is underlain
chiefly by Camillus shale of upper Silurian age.

Available publications do not indicate the presence of any faulting in
the bedrock in the vicinity of the dam.

Depth to bedrock ranges from approximately 10 to 40 feet in the
area of the navigation lock, based on available test borings. Overburden
materials consist of gravel, sand, silt and clay that were deposited
during and since the period of Pleistocene glaciation. ihe borings
also show 4 to 6 feet of muck overlying the granular deposits.

b. Subsurface Investijations
Two drawings showing test borings and so1l profiles along the Lock No. I
canal were reviewed for this project.

2.2 DE_1uN RECORDS

Some design drawings dated 1910 and 1912 were available at the Department
of Transportation office in Ibany. Several plans showing details on the
embankments, spillway, and taintor gates were reviewed, and the more
pertinent drawings are included in Appendix E.

2.3 CONSTRUCTION RECORDS

No construction records concerning the original construction of the dam
were located.

2.4 OPFRATION RECORDS

The dam is operated by personnel of the Department of Transportation,
Waterways Division. The chief lock operator also regulates the position
of the taintor gates as instructed by the DOT Region 3 office. Daily
records of lake elevation and spillway discharge are kept by the operator
and are available at the Regional office.
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2.5 EVALUATION OF DATA

The data used for the preparation of this report was obtained from the
New York State Department of Transportation. The available information
appeared to be accurate.

- . .. .Jmn J = llJ m~ j ~l~~i5



SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a. General
Visual inspection of Mud Lock Dam was conducted on July 7, 1981. The
weather was sunny with the temperature in the 80's. The water level at
the time of the inspection was at El. 383.5, Barge Canal Datum, which is
one-half foot below the top of the closed taintor gate.

b. Embankment
The grass cover on the right embankment was recently cut, which facilita-
ted inspection of this side of the dam. The crest is relatively flat,
with no apparent irregularities on the surface. Minor soil erosion due
to runoff was noted behind the upstream retaining wall of the right
abutment. Some vegetation is growing on the riprap slopes upstream and
downstream of the retaining walls.

The left embankment is overgrown with brush, and the contact between the
abutment and the abandoned fish ladder could not be distinguished. Gra-
vel fill has been dumped into the fish ladder, which is now partially
overgrown with vegetation. The only seepage noted on either the right
or left embankment was through the fill in the fish ladder. Any seep-
age which may occur through the rest of the embankment would not be
detected due to the tailwater.

The concrete side walls and the retaining walls, upstream and downstream,
are in fair condition. Vertical construction and/or expansion joints
have opened up at several places along the wall, particularly on the right
embankment. Severe spalling is occurring in these areas, as well as
along the upper edge of the upstream wall and along the entire surface
o' the downstream wall leading to the taintor gates. Heavy efflore-
scence was also noted on the walls.

c. S illw
The spillway is in fair to poor condition, with the major deficiency
being the deterioration of the concrete piers. Heavy spalling occurs on
the tops of the piers, particularly toward the center of the spillway
and at the gate bearing points. Efflorescence was noted through hori-
zontal fractures in the sides of the piers, with minor amounts of vegeta-
tion growing in the cracks. The lower two-thirds of the piers, and the
sill, could not be inspected due to the tailwater elevation. The sub-
merged portion of the piers and sill was reportedly inspected in 1973
by towing a cofferdam barge upstream of the spillway and thereby cutting
off the flow. Substantial leakage beneath the sill was reported in the
1973 Condition Report, which is included in Appendix E.

The rack and pinion mechanisms which operate the taintor gates appear
to be in good condition, with only minor amounts of rust in some areas.
Parts of the superstructure on the taintor gates have been recently
painted, however, rust is visible in other areas of the beams. The steel
plates on the downstream side were also rusted. The upstream side of the
gates were submerged. All six counterweights on the taintor gates showed

6



heavy spalling on the lower corners. Five of the weights had horizontal
fractures running along their entire length. In some places the fractures
were as much as 3/4-inches wide.

At the time of the inspection, two of the six taintor gates were slight-
ly open to permit a minimum flow of 200 cfs into the Seneca River.
Heavy leakage was occurring around the end seals of three of the gates.

A significant accumulation of tree limbs and debris was noted on the up-
stream side of two of the gates. In addition, debris including several
large tree trunks were caught in the lower part of the superstructure
on the downstream side of the gates. Some of the debris appears to have
been there long enough to sustain the growth of minor amounts of vegeta-
tion among the steel work.

d. Downstream Channel
The channel downstream of the spillway is wide and generally free from
debris and overhanging trees. Part of the timber cribbing placed to
prevent scour at the toe of the spillway was visible below the water
surface, and appeared to be intact.

e. Reservoir Area
Cayuga Lake is approximately 35 miles long. However, due to the pre-
sence of a railroad causeway upstream of the dam, the fetch is only
slightly more than one mile. There were no visible signs of instability
or sedimentation problems on the perimeter within this immediate area,
which consisted chiefly of low-lying vegetated marsh and woodland.

3.2 EVALUATION OF OBSERVATIONS

Visual inspection of this dam revealed the following deficiencies:

1. Heavy spalling, cracking, and efflorescence of the concrete on both
the retaining walls on the embankment and the side walls, piers and
counterweights on the spillway.

2. Rusted steel work on the taintor gates.
3. Heavy accumulation of debris both upstream of the gates, and lodged

within the superstructure downstream of the plates.
4. Leakage around the side and bottom seals of the taintor gates.
5. Minor erosion of the soil on the earth embankment, behind the up-

stream retaining wall.
6. Minor growth of vegetation on the slopes beyond the retaining walls.

The reported periodic leakage under the sill could not be examined or
evaluated.

7



SECTION 4: OPERATION AND MAINTENANCE PROCEDURES

4.1 PROCEDURES

Cayuga Lake is used for recreation and is part of the New York Barge
Canal System controlled by the Department of Transportation. The flow
of water out of the Lake and into the Seneca River is controlled by the
taintor gates. The Region 3 office of the DOT gives daily instructions
to the chief lock operator for operating the gates. A minimum flow of
200 cfs is maintained in the Seneca River at all times. Maximum eleva-
tion of the Lake for navigation purposes is 384.0, Barge Canal Datum at
Mud Lock. Lake level is maintained within a range of 5 feet throughout
the year, with the minimum level occurring during periods of high run-
off in December, January and February. The purpose is to provide addi-
tional storage and thereby avoid flooding problems during the spring
thaw.

4.2 MAI TENANCE OF DAM

The dam is maintained by the Department of Transportation. Grass mowing
and other routine maintenance is performed by the lock operator and his
staff as required. Biannual maintenance inspections are reportedly made
by the regional maintenance crew. In addition, technical inspections
of the structure have been made every two years since 1973 by DOT per-
sonnel. Copies of these inspection reports are included in Appendix E.

4.3 WAR"IN'G SYSTEM IF EFFECT

There is no warning system for notification and evacuation of downstream
residents.

4.4 EVALUATIO

The operation procedures on this structure are satisfactory. However,
increased maintenance efforts are required to correct the deficiencies
noted in Section 3.2.

8



SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 DRAINAGE AREA CHARACTERISTICS

The drainage area to Mud Lock Dam is 1572 square miles (1,006,000 acres)
as indicated on the map entitled "Oswego River Watershed" (Appendix F).
The topography in the watershed changes from relatively flat and low-lying
land in the northern part, to hilly terrain deeply incised by innumerable
tributary streams in the southern portion. Elevations in the watershed
range from 500 feet above mean sea level in the north, to over 1900 feet
in the south.

This extensive watershed is generally comprised of rural, wooded and
agricultural land. Areas of major development include the cities and
towns of Geneva, Seneca Falls, and Ithaca.

The largest tributary into Cayuga Lake is Fall Creek, which flows westerly
through Ithaca. In addition, Keuka and Seneca Lakes are hydraulically
connected to Cayuga Lake by the Barge Canal System at the north end of
the lake.

5.2 ANALYSIS CRITERIA

The large size of the watershed had to be considered in conducting the
hydraulic analysis. For this reason the Probable Maximum Precipitation
(PMP) was applied to three subareas of the watershed as follows:
1) rainfall directly on the lake surface, 2) runoff from the shorter
tributary streams directly connected to the lake, and 3) runoff from
the larger streams in the watershed, such as Fall Creek and the Cayuga-
Seneca Canal. The three hydrographs were combined at the dam, and the
total inflow was routed through Cayuga Lake in order to determine the
peak discharge.

The hydraulic analysis assumes that for Keuka and Seneca Lakes the
storage capacity in relation to watershed area is similar to that in
Cayuga Lake. Therefore, the peak flow through the Cayuga-Seneca Canal
into Cayuga Lake is insignificant when compared to the direct runoff
into the lake. The results of the hydraulic analysis show that for runoff
into Cayuga Lake an initial peak flow is a result of the rainfall directly
on the lake. A second, higher peak occurs later when the runoff from the
minor tributaries and remainder of the watershed reaches the dam.

The analysis of the spillway capacity of the dam and storage of the
reservoir was performed using the Corp of Engineers HEC-I computer model.
The unit hydrograph was defined by the Snyder Synthetic Unit Hydrograph
method, and the Modified Puls routing procedure was incorporated. The
Probable Maximum Precipitation (PMP) was 19.0 inches (24 hrs., 200 sq.
miles) from Hydrometeorological Report #33, in accordance with recommended
guidelines of the Corps of Engineers. The floods selected for analysis
were 50 and 100 percent of the Proabale Maximum Flood (PMF) flows. The
PMF inflow of 3,360 cfs was routed through the reservoir and the peak
outflow was determined to be 67,760 cfs. The one-half PMF inflow and
routed outflow were 163,180 cfs and 30,850 cfs, respectively.

9



5.3 SPILLWAY CAPACITY

rhe spillway consists of a concrete sill with six bays of taintor gates
separated by concrete piers. The effective length of the combined bays is
180 feet. The retaining walls on the embankment are at El 387.2, which
is 15.7 feet above the elevation of the sill. With the taintor gates
completely open, spillway capacity to the top of the wall is 34,392 cfs.
This is assuming no tailwater effect caused by flooding streams down-
stream of the dam.

5.4 RESERVOIR CAPACITY

The normal water surface is maintained at a maximum elevation of 384
(Barge Canal Datum) for navigational purposes. Cayuga Lake has a surface
area of 66 square miles, and a maximum depth of 431 feet. However, for
the hydraulic analysis, only the usable storage, above the elevation of
the spillway sill (371.5) was considered. The effective impounding
capacity at El 384 is therefore 528,000 acre-feet. Surcharge storage
capacity to the top of the retaining walls (El 387.2) adds 135,000
acre-feet, which is equivalent to a direct runoff depth of 0.1 inch over
the entire watershed. The total calculated usable storage is 663,000
acre-feet.

5.5 FLOODS OF RECORD

The maximum known discharge at the site of the dam was 10,004 cfs on
July 10, 1935. As a result of Hurricane Agnes in 1972, the water level
in the lake reached El 387.5, with a discharge rate of 9422 cfs flowing
through the spillway. The positions of the taintor gates during this
flood period are unknown.

5.6 OVERTOPPING POTENTIAL

The analyses indicated that with the taintor gates open, the spillway has
sufficient capacity to discharge the flow from a one-half PMF storm
event, but rnot from the full PMF. The computed depth of overtopping for
the full PMF storm is 3.9 feet over the retaining wall. All storm events
exceeding 60 percent of the PMF will result in the dam being overtopped.

5.7 EVALUATION

The hydrologic/hydraulic analysis indicated that the spillway does not
have sufficient capacity to discharge the peak outflow from the full PMF.
During the peak flow, the earth embankments of the dam will be overtopped.
Due to the presence of the concrete retaining walls on the embankments,
failure of the dam as a result of overtopping is unlikely to occur.
However, during large storm events, increased spillway discharge and
overtopping will result in flooding along the downstream canal regardless
of an overtopping failure. Therefore, the spillway is assessed as
inadequate.
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SECTION 6: STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations
Visual inspection of the left (west) embankment and portions of the up-
stream slope of the right embankment was hindered by brush and trees
growing in these areas. The crest of the right embankment was grass-
covered and well maintained.

No areas of instability or active seepage were noted on the right em-
bankment. Any seepage which may occur beneath the spillway could not be
detected due to the tailwater. The crest of the left embankment was ir-
regular, and covered with brush. The only seepage visible in this area
was occurring through the fill that has been dumped into the abandoned
fish ladder.

b. Design and Construction Data
Design drawings dated 1910 and 1912 are available from the DOT office in
Albany. Pertinent drawings have been included in Appendix E. No other
design data, specifications, or computations, and no construction records,
were available.

c. Seismic Stability
The structure is located in seismic zone 2. No seismic stability analy-
sis was performed.

11



SECTION 7: ASSESSMENT/RECOMMENDATIONS

7.1 ASSESSMENT

a. Safety
The Phase I inspection of Mud Lock Dam revealed the following conditions:

1. Deterioration of the concrete on the side walls, piers and retaining
walls of the spillway and embankments.

2. Rusting of the steel superstructure on the spillway.
3. Heavy accumulation of debris both upstream of the taintor gates, and

within the superstructure.
4. Minor growth of vegetation of the crest of the left embankment, and

at the downstream toe of both embankments.

The spillway capacity is inadeq,;te for the peak outflow from the Prob-
able Maximum Flood (full PMF). However, overtopping of the embankments
is not likely to result in failure of the dam. In any case, spillway
discharge during the peak fle%. will cause flooding in downstream areas
regardless of an overtopping filure. Therefore, the spillway is
assessed as inadequate, but n.' ccsriously inadequate.

b. Adequacy of Information
The plans which were available for the preparation of this report were
fairly complete and appeared to be accurate. However, no detailed
post-construction information was available for the inspection. In
additon, information of the design of the embankments and the nature of
the fill was not available.

c. Need for Additional Investiqations
It is recommended that a thorough examination be made of the submerged
portions of the spillway to determine the condition of the concrete,
particularly at the base of the piers, and the condition of the skin
plates on the gates, and to evaluate any possible seepage which may
still be occurring beneath the sill. The downstream areas of the em-
bankment should by inspected after they are cleared of brush and trees.

d. Urgency
The investigation of the dewatered spillway section and embankment
areas should be undertaken withing six months of the date of notification
of the Owner. Remedial measures deemed appropriate as a result of the
investigation should be complete with 12 months.

Other deficiencies as outlined below should be corrected within 12 months

of the date of notification of the Owner.

7.2 RECOMMENDED MEASURES

a. Cracks and spalling on the visible portions of the concrete retain-
ing walls, piers, and counterweights should also be repaired.

b. All steel work on the superstructure should be sandblasted, primed
and repainted where necessary, to prevent continued rusting and
pitting.

12



c. All accumulated debris should be removed from the vicinity of the

taintor gates.
d. The end seals on the taintor gates should be replaced.
e. The area of minor erosion behind the upstream retairfing wall on

the right abutment should be backfilled and reseeded.
f. Trees and brush growing on the crest of the left embankment, and on

the downstream toe of both embankments should be removed.
g. An emergency action plan should be developed for the notification

and evacuation of downstream residents.

13
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APPENDIX A

PHOTOGRAPHS



UPSTREAM VIEW OF DAM

ACCUMULATED DEBRIS AT GATE NO. a

II



UPSTREAM RETAINING WALL AND RIGHT ABUTMENT

DOWNSTREAM RETAINING WALL AT RIGHT ABUTMENT



RACK AND PINION GATE MECHANISM

EPI
"p-

TAINTOR GATE (OPENED APPROXIMATELY 3 INCHES)

...



1ISTREAM RETAINING WALL AND LEFT ABUTMENT

DOWNSTREAM RETAINING WALL AT LEFT ABUTMENT AND
ABANDONED FISH LADDER



RUST ON COLUMLNS AND BEAMS

SPALLING ON CONCRETE PIER
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VISUAL INSPECTION CHECKLIST

1) Basic Data

a. General

Name of Dam Mt4ud Loe.I + 5 oCdaI bo m

Fed. I.D. :i MY L4-1( DEC Dam No. 6+A-3(0

River Basin 0sWqe!O

Location: Town 4-1u5 6 County Caq'.'u9

Stream Name :em~ea PveC

Tributary of OsWMO V1e- r

Latitude (N) 4i2-O S(0.' Longitude (W) 7( ° 43. Z

Type of Dam +wjn+to -esex te ,il tth r+ mna bar q can 49e

Hazard Category C - Hgh 
Wls

Date(s) of Inspection T'Il -7 jiqI

Weather Conditions :5Lif " 80 o

Reservoir Level at Time of Inspection 58-3.S Borq" cxnI botumx

b. Inspection Personnel Me4.a~lfa Ed 5: 5usar_ Pieree i.ein41ex w arY,

Carol 5weet' LOIIiam chedh., t4Y tOT: I.;Uhord AloeriOeh

c. Persons Contacted (Including Address & Phone No.)

£Cchayd 14. Aldcih Ref 3'cnd1 Wa-lew~js o(ce RZ!in 3 333 5s

Wsoshin- rreet . r.~use, 13So I.

Wt,prl4' 5chon b 4- * Vew o ,4ort S'+-a oT 1 -M.0 LWash en ./iVe

d. History:

Date Constructed ISi' Date(s) Reconstructed

Designer N(Jw Yor ki S+Cp-e afl far+W1.At

Constructed By Uni fln

Owner Mao 4orlc 5-fat tepartr.0t of TrnsfortlatiOn



93-15-3( ?80)

2) Embankment

a. Characteristics

(1) Embankment Material loil a bo+h qk utfnt.f c.Viret-e
re+ -O n&1 walls --Illed wi4-) earf+

(2) Cutoff Type wood and steel sbe4&,im dfiven LfeSftazn o'"

~'dtAAJs~i - ee C(MAW,0AS

(3) Impervious Core -

(4) Internal Drainage System none-

(5) Miscellaneous -

b. Crest

(1) Vertical Alignment !jcd

(2) Horizontal Alignment 0o

(3) Surface Cracks on retpOihib wallus: joinJ3 orgen F cq+ corner§s_-)

mvinr -feall,1*r on "oe of Wall m. meler-J' on u.fstrm 'ate

(4) Miscellaneous n"O aeeearOace o4 o-ereif-ietl moveent

Irn piers ; gefe1~n ve- le*+ emok~m obscum' arect

c. Upstream Slope

(1) Slope (Estimate) (V:H) V/e.-ticAI r'etkinitig walls. 1:4I- roclk4 lI sloe

(2) Undesirable Growth or Debris, Animal Burrows

none Vtbig X no einimal bLraws noted

(3) Sloughing, Subsidence or Depressions A+ ueirem rc1fnirq wI.

rnghf embanhuwit" r{noi- e.-Ua crV Oenn cornrw

-401 - flows kIrcr IntD La~te uq



93-15-3( ,80)

(4) Slope Protection Sg=f ~blccf rOCc- CrIef'p) s~v~e

on ugs*trr% SIOPc, !eL~nd refvone woilI

(5) Surface Cracks or Movement at Toe r02n Vteb4 bStMbrned

d. Downstream Slope

(1) Slope (Estimate - V:H) Ver'0I re+,Ini"r bAt1  11 se" bair-i

(2) Undesirable Growth or Debris, Animal Burrows yegftx-bm

on clgneror, rie(je 512ff belowo cefrteri4 auved

(3) Sloughing, Subsidence or Depressions noIX yigi&b. ,sur-,ce run '

hs eroAee soil along righ- end of rf_+ftjnj wall riohf

embn lCmeatf

(4) Surface Cracks or Movement at Toe Vetr'-iot jtia i+ has g

or) corw e~- righ+ Cemfst W,)aI - seve4-e sea lime

(5) Seepage noty- ai- darn roe. Au ndfJ ddLL +o t~'u"4,-.). rj

C-lea," see4pde 0Cdrr r + hrDdh dunped A1l ,6 abanc(o, d

-sh lack~A -

(6) External Drainage System (Ditches, Trenches; Blanket) 4 1 A

(7) Condition Around Outlet Structure NJ1A. &e 6fiIIOWa ,eet',t,

(8) Seepage Beyond Toe .nore vf(.b(e du f +ioiwa+e

e. Abutments - Embankment Contact

Cevrtfe + ~ l uwaiIs e:. ;nto, 5 ernbenknnf; _!also_

+ ,Art rVn ran,



93-15-3(9/80)

(1) Erosion at Contact . ln gv' ebSiOn CJL& 13 Sur 4face

Srunpgf4 &- tps~ram coeour- Pf r-,h* abwThnr

(2) Seepage Along Contact nrof

3) Drainage System

a. Description of System nom V15,bI

b. Condition of System

c. Discharge from Drainage System

4) Instrumentation (Momumentation/Surveys, Observation Wells, Weirs,
Piezometers, Etc.) wJone



93-15-3(9/80)

5) Reservoir

a. Slopes low-) slojeS. n~+aIl marsh veefhtfo: east si6& of' Lgk'e

1; verteal r-efirnng w&II which .s a~etpoCI ehanrwi +v rnovioaho nJoeXj

b. Sedimentation nlone, vi Sibe

c. Unusual Conditions Which Affect Dam -Al+h0AuI, Late is% oP~rfiam -ej

35 r %Lns Fe+ce, +b carni, s less 4-wn I mde d~U* fb V-

6) Area Downstream of Dam COAS&waj ue(straom iA at

a. Downstream Hazard (No. of Homes, Highways, etc.) 0.f'OtbvmageSj

4ts xona C*S !an-al , Qll-e.G9aee IZe W,. aricd$Lung land

b. Seepage, Unusual Growth nonc. vist~le I ta I *tr)

c. Evidence of Movement Beyond Toe of Dam rooe

d. Condition of Downstream Channel -8o~d - wtett Channel.e,u ovharr

t-rees. Periale S jqtq Lrna-jmurn to-y'-,. ervcr~dI) dLtvnt %t canluevce
ot dlishal chianneI &brt 0..+S canal, 4PrL !1600' Am>nT1Mr

7) Spillway(s) (Includifig Discharge Conveyance Channe')

~onre+ ~~fluu 4 seebonr. 4tainir Sa+-es We7Lreen CccrCe~c- pers

a. General -!a+rs kHan-d o~nroa-d b4j rcaeor QrSf jin's' F4LuAoprf

b. Condition of Service Spillway -Faii e~Co'4& - ne~+e 4Sree -04

5P411IN of' Cancrte. Lind Condo4'on of t~~ nwr

Cefff~C *ti on '- dne-qAf sill and g(OUMIs1rm ehanm~( -could

not. Oe jhsffectro Paers aviS s.11 nCrtedli on piles not

bdrbc~k-. Ls"e draw$'

CA



93-15-3(9/80)

c. Condition of Auxiliary Spillway NO aLA - I,4' SeiltW

d. Condition of Discharge Conveyance Channel see 10.

8) Reservoir Drain/Outlet Kof Af |iL.4bl.

Type: Pipe Conduit Other

Material: Concrete Metal Other

Size: Length

Invert Elevations: Entrance Exit

Physical Condition (Describe): Unobservable

Material:

Joints: Alignment

Structural Integrity:

Hydraulic Capability:

Means of Control: Gate Valve Uncontrolled

Operation: Operable Inoperable Other

Present Condition (Describe):



93-15-3(9/80) 
7

9) Structural

a. Concrete Surfaces -Mod&& e Se S Of)iu, g On OCr ete Pe rs

k'Oth UIPSIMOMn OnCl VIA.00steam fdrtsectarI9 - on evtes and

Cone#. V+eayj £4 4 1prearence v n pieC walls wifhi each

b. Structural Cracking Hior'r crad&cn g&eraI hora-ll, zdz+ aleoi

Fie, als H4orai&tuI evreks alo c k on bounterwersIvf-s
lohith _Are 01i5o arelle &4- Io&.ier cor ner's.

c. Movement - Horizontal & Vertical Alignment (Settlement)

none no.ed

d. Junctions with Abutments or Embankments

]fncti 5 arfer "D bie o..Alnd

e. Drains - Foundation, Joint, Face f o.. .

f. Water Passages, Conduits, Sluices OL~ndvdm -4(sh Itdar w-t
le-R- 4t +w7ed eorfia9  bo.r.kld. s ,~ c ,- se~

no&eCC _4ir!h 4

g. Seepage or Leakage teAft Viibe Apt,und eEna, seals o-F

+7a*A+tlr WMA.5ep~ kee+h Sill Hd k;M r

I 1A ' ia twt~ retedrds Mrwic £,MP (tt)A OF C~ristrUCh)O



93-15-3( 9/80)

h. Joints - Construction, etc. ciarsch~m on ca rCCtne

WaR1S ha~e OMrWd

i. Foundation 5gE!A- se6p#g

j. Abutments no Vi65ble rein 'F4 covierete.

k. Control Gates 16Uwstt4t4re or; :000d condibon eycept 4 r

mir&e rast andt eii~fjq 5;Drw t~ etris e~edamLI atr'h ir

1. Approach & Outlet Channels u.~eslemm Channe-l 4 Iled w,,+h eiebris

q+- 4ates beI qJoo L+es . doast-rv-m caannef -62irl(j -Cear

m. Energy Dissipators (Plunge Pool, etc.) ronfe earnf. Tmbew

Rr~enf coLAr ri +hi a r" -o F c ho nne

n. Intake Structures (t

o. Stability !a cod

p. Miscellaneous -



93-15-3(9/80) 5

10) Aupurtenant Structures (Power House, Lock, Gatehouse, Other)

a. Description and Condition Naiofio) Lockr Io. I ad-gCe4-,n

4p, r~tht (east) aburent &f' carn. C, ieTC loce oeatot-

maaini- and o1,ekfxes Ime.s an o5~ ates as

reuiked. No adehwse or exrhouse xs eor+ 0o:

clam' -aePp~r~ernC.-S

11) Operation Procedures (Lake Level Regulation):

L.4tie level cs moosne41 -4' nVioriend-I eurposes.

K-amum destrable lote leel I s 3g4.0 a3 doaJ~~ 'ohtn,

iki-ke u oi,- MiflgVrlLVV el~ v Seneca Piwer i' mTain-amed

a- 0100 C4 5S. 6ate-S 69predCS as r~ea( fV rminih hese

cohin e 4 . Lat levtl I o&oeced duen~1 )atre tau-id. +tD Pawet

e0dafionaI 5tMp2! 16~ 4(e even+- -4f hmc!2j runoff.

* Canal bafum -- Mean sea Level _BU~s i. 3z -FT-et
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CHECK LIST FOR DAMS
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

AREA-CAPACITY DATA:

Elevation Surface Area Storage CapaSf..
(ft.) (acres) (acre-ft.)

1) Top of Dam _8q.? L ,2.+0 (05 i(8

2) Design High Water
(Max. Design Pool) _ __ 'f% 40 5.8 000

3) Auxiliary Spillway
Crest _ _ -__ -

4) Pool Level with
Flashboards _ _ __--

5) Service Spillway
Crest . 4-, 7,4o 0 (usabe sfvrate)

DISCHARGES
Volume
(cfs)

1) Average Daily go0 Cf+s

2) Spillway @ Maximum High Water a43qI

3) Spillway @ Design High Water Z500

4) Spillway @ Auxiliary Spillway Crest Elevation

5) Low Level Outlet -

6) Total (of all facilities) @ Maximum High Water 343q'-

7) Maximum Known Flood o.oo cs 4 T'u% to, 'q S

8) At Time of Inspection e___ -45

93-15-4(9/80)



z
3891.8 a t r "al

C REST: ELEVATION: 38-7.2 at -ri*i eflbdnic.w4

Type: eor*h 4ml *wj4 cOyr.4d r-cfainind t4.)IIs

Width: 157 may.. (a+ spoil tbanOk Length: 6700 &C*e- (iviachi si llw

Spillover

Locat ion

SPILLWAY:

SERVICE AUXILIARY

3-1. (Sli') 384 (fbe~of' Elevation 130 dau t4:, e

toerr- h.4obr A8ttS) Type ________________

leD 4eet (edkectue Wia+.') Width _____________

- Type of Control

nO Uncontrolled

Control led:

tto.- :wok Type _________ ______

(Flashboards; gate)

__ __ __ __ _ Number

30 fcf-t Size/Length --

Invert Material

Anticipated Length
per-mane~nT of operating service --

--_ _ _ _ _ Chute Length __

feOly O. Height Between Spillway Crest -

& Approach Channel Invert
(Weir Flow)

93-15-4 9/'80)



HYDROMETEROLOG ICAL GAGES:

Type :CantinUOus rLeo(di~-q erecop.+L1om- :1:e - R-zcts~ Feni+ .4b

Location: LOe~r * 1 0- Cau A +i±ClmaI

Records: avaeildte 4ak S\rAd4-L - %e10V .3 04:fIce

Date - J

Max. Reading - -

FLOOD WATER CONTROL SYSTEM:

Warning System: na-o 4,"ai u.jarnlrm 5,*irm. !WfO irlbnFalI event

qr^+~ ++w- I " j J-p P eraI Ltt.&*-. 6eViCC 4Fr fla.Sh fi0 04

Method of Controlled Releases (mechanisms):

r-ae-t arel eiflaol rvrtcehav&mls (swy) - hndl CfL-mled

one f ztinfZ~r a .



DRAINAGE AREA: 157- 51Lkare rhit._s

DRAINAGE BASIN RUNOFF CHARACTERISTICS:

Land Use - Type: rural aqr&'e,-( KfzI

Terrain - Relief: Vef 54e-9 PVrtilcLd(v# " f yif" "oO.e(- rVeI

Surface - Soil: 00oconl d.eo',s

Runoff Potential (existing or planned extensive alterations to existing
(surface or subsurface conditions)

Potential Sedimentation problem areas (natural or man-made; present or future)

Potential Backwater problem areas for levels at maximum storage capacity
including surcharge storage:

Dikes - Floodwalls (overflow & non-overflow ) - Low reaches along the
Reservoir perimeter:

Location: Hon+et2x~m Mo4&rgh - POW o-f Carn

Elevation: a ,Piy. 309 (-SL

Reservoir: CaLJLU5 LaCe

Length @ Maximum Pool __(Miles)

Length of Shoreline (@ Spillway Crest) '7+- (Miles)

?..-z*- '....



proIec NJ C2 h ACCt. No. Page I

Subject Nit Lae C4.1 , mptd. By Date ~ P~

Detail Ck'd. By Date

-* ZWAt. E~ X-fCUTVA

k Lbdi Q --,r

*be os- 4w ____ ________

6 I a

z 302 tm MT .

z' s

'-E V\C;!J par"rc- rk eUk

41



Project Nzv Insof14  AWc. No. 17... .. i4 Page of

Subject WIN~ i~Ak Comptd. By &ADate A 2~P
Detail Ck'd. By Date

z .. . .. . . --- ---

I .L

® L'J .J -

~r
. . . . a 44, .

t t

0

Z

(Al4

... .. .. ....... .. ........ . ..e e I .1. _

8,4+OU 2 ,S

1:ome

. . .. . . ., 4 ai

. .. ..... 4-
104 -3_ 00



Project f\YCat 26 tk 1. &~A t ~~ awc. rNo .. pawe A of

Subject COMMt. By Date d

Detail Ck'd. Bly Date

*C rtA' - 042own

n* k~c g 4. -.TI

0

aL~

z
i

U.

7ha

ILEATO



MVoec e-. F- -i &A f~ t No. -0 9 4..p4w0of

Subet MIX Ly Comptd By oat* Pa -271 &-

Detil ______ ___ ___ Ckd. y Date

al CL______--_-

0

S4, I -Qo

o-rti

jS* LoAeA*J . tk ,

I.---±~L ±U 5?,' ct0- -~~~n~

14 QO-9410 
9,0 

IAo

_ _ _ _0.

Z. noo ZtsOQ 40 4?3



Pro~ct NV Cab? £ P~4 I t~#$~ (K~P A Ct N@ ...... Pug, of -

Subj.ct K&d N L~ ~' Cmptd. ~ I t~&L&~.. Oat.

Detail Ckd Dv Oat.

e

U ~ ___________ I ___________ ________ _____

h I- - IS- .----..-- - 4 -, - S - -
J I*
- I ..- ~.---.--.--- ..- 4 - I..-. t -

0 -* -a
t I
I. . . - -

'B

e

____5~MF A1  ~ '

I
N
z
o . I .

z

0 ____ ________o *-~--- ---4o ------- ___ _____-~-~--- -- ___
Ii'

a.* . I /

4, ~. I.

Li iiL .. i I ~ ___________

I..
________ I, ______________________ ______

- . 1..

____________ ______ 7
--- 0
* ~I6 . 3~r~ 390

4 .LevA~-PL~t%1
- . . . I

( I -.-. -

1~ ~
- ---1

.7 . . --.-..- _____ _____ _____ _____ _____

- ., '..U. B4M &.... . -- -



.1 1

o~6 i 0

: w :0-0o

94 P.- V) 0

D. .4 063 0 0.0% C 0 a.0 0 V0
M~~~~ ~ ~ * 9 O 0 V I

at 0n ONn
"I. di

o 0 -CC 06 0 in0t co0 auo

ab a; z onY U PM r'

=. b. mi A. ah b. 0
I. 0 CD %0 : s-S i i2

C V) L" f t - I

a.- woo inOP m.00 Muc a In0 0 N 0 0i

b a ..a ki a. r- $9 106 i

a0, a- on 0U

za m 0 0 C4 66" Dn a o m oca

W-5a

b. to 12 p~aco p P 0 Mk Kw* a C C.. he.
16 r4 : . o . .. -C &aC.

dU 0 *n I. ma P1C
a .0: 

iM M

m 0 0 U. 
.

o IA C na 4 . a a a W. f% mm In0r N I n1110o ;MnSe lA
4a A. oba%0 0

on to% 0% -I n A ata



In
a

0

20 s-IC

U

-II:0

a!

I. I

InI



A I

1H I

I I

*4 00 I

ad 0 . 0

me. C ,

W - 0 4 d1 n
LO) in. aj ( e 0 ..

I., .. I " f6.M-06
w P. a. " C = -%I

o - a ILI 41 ! It
1. m 0 0 aj 41

he -C CSI 0 m
0 at w aw4 . C 0 U

or a 30 Q m WI 0 :
.C. a" "A 0 a. I It

6-C 11 0 u-c o V) 1- ii nW
1.- C 0 6-C C. 0 a. Agnu 1.

9. d9 . . 0 .11 IC = 0 ini C
U)e U 111 114 aB O a w 1w s a-0 at 0 0 3cIrha s l C a. IW d 0

*~O ai V) -' m a. a W

I CC = M Un 0- 1.3
6 a IA S. C; '1 6- . ..

.in0a B W I a . a
ua 6 - .- a ILA 00 6

n ae 0o Wa 0 Ix Qv 0 . ag

w 0 U 0 or 0 U 11a B. 6- aIL-a.h

caC~ 0.. .. .4 . 0 6 .0 0 US' 05 a
a.-6~~~11 . W , 5. - 6 a B 0. .a6

'-or..C U n- a o sui 0 o asi B.
ha 6B.C * a - u o ~ruo nua mUias

ha~~~~a..~L LC - m * 4 C UCi a - hK6inU 513 3 a - C a h c aa a* sa 3 U
InB s- '-a C 0-.f . wha adigU 6 a 6C

B.~~~~~~1 S. 0I d 0 h -C E
MUa IL-a ~ B K ' -

1.. ~~ ~~ ~~~~0 a h mC a B C in - a h

a ao s-s A. 6-a CI".l -s6
0 iss-uo V - I.i IL

C0 It. cc0 h a * a in U a

a~~~~~A 0" -. 'i- n -

C0 P' 4 C
a wa w 16 B

*~. UN a..in .



* I' *

'I I,
I '

K' I *

to.

'U

SI)

U'
U

=
1.4
4

0
C
s-I

ha
a.

=

z

4
0

=
00
~I =
S..

0
0
5-4

haa.o

0=
IC

00

ha

tn
n-a

U'
U

ha

=
4

0a
s-I
m
haa.

a
=
a

04
0

a
U

I -- - -



oeoo~ooooocooooooeocooooococoecocco C oooce00oo0000

ooocooooooc oocC!o oO e C oo oItoC! 1oo C!ooooe! oo NO

ooc0000o:000000000000000:00:0000:::::0:::::oOOO0o 4*

00000ee 000o000 00000oeeo000000oee~ o000000000e00000

Ir.

In

00 0000 00 0 0 00a 0 00 0000 0 0 00 0 0 0 0 0 0 0 0

OnaD

1 0' ey

-N N a~ 10 a m f. on m m NNN 0% m 4p N N 0. 0% a

N fn 0 0r. a0 0 c m 00 0 . a 0 N N

N N, 11 W0 . MX MN N N 0 0 N N

9 .. .. .. 9. 9. .. .............



.71.1

- r

! m

'L U

tI

0



r. 1;4 ;C. ;C;1 ;4 ;;C
I I0 i

n As Cw

N

dD GOO a D-* OD %CmM
" f . C 4D01 ,D - in 0 0,D M %D m M*0r

b.C co C enI ar 0%

C4 :. ".C

00' 0*

rya)MeM D.C

LO I, ft . N 4 SU - N

&' En go i t
o~ ~ 401-U 0 DUniM C

fn C-4 1-41 a im-e n V
.4 OMM .. Dr 1-U.

W. In C I- - aN z
aN aMoN -C,10I Do ,r

S.O;n. fnp- . at . ... . .

I- ~n O. l I- c:0*OME
fn n r O NI N C. (A4 V M to100*0l

.K . . . . . N n 51

a, 54-1 in0 in
o6 fn f4 ff 0 O

bc- be, 1; N C

V0 Mn c 0 0 00 8MN 8 0 0
N MUMN En C4 m

E0 En w~ ~ R. IA.E

u UE. UuU

*C . . .~ .. . . . .. .j

9-V ~ ~ ~ ~ ~ 4 a nN000(
nM~ M(1

iso -I



I I I.

f" N

ell

N *

-- -" I nnl il II . . . .

LAIc

* -



C; 1; 1
* a 0

4-. C

,,a . a 112

in1 a.

a.,-~~i .a I

CC la a e

40 r. m m c
'a . cc co P

U-. .1 a4z z9 4 I-C "- ':
soa as 04

Jrco OO o I. a. dW40 00 0 Z.1

p-4 - 0 A. o t-' = omt

f-la aO N L. aa f- iz !2 0 f c
.C .aN .4- . . .o .C .

at A

I- I s-I ki) LA Q. 4 - -

a~~~L N~ *C 6-a a.a n0 a

s 0 - 9-a 00 0- U'9- M =N A4

r,-00 0 
0  

PNW j " r 1 a Ix C 0

.0 .a l C3%

4-a M. a. Cha. @0, 6 6 a

N0 0 4-~l2C * 0 0. bC 0 a 8. U r- w.

EA =. . t- a Q IL .

-4- 
ho U CA 5 a 5 6

4-1^ - 9 o .o e v * l a a

a~o w.. . m 0 0C! mh
5- ~ ~ ~ ~ ~ ~ 6 ICNPC aM 2 S -3. l.

a.A a w. w 1. a 9a

000 00 aj an*.
a a . 10II N. 11-

a. ~~ ~ ~ ~ ~ ~ t ,. tfl 1 a 0 04

a~t 
v i5 C sC l 6-

a a.* * U e a b

to, 
*N 94 1

0~e 
wa- UO0- I

S 0.114-* a .30 120 ~ a

0 0M 0 a * ~ s~It

a................ s- a 0'4 ~ a"CC .



(I,',

r. IDO
m v

NN

:v C

f '

f- a. -

m

,;oo

Mf *

Zr%

c.-o
NJ



NII 0

0 -,

.04E

In Inee o o o e o o o o e oo o e e o o o e c c ~ o 4;
P4............* * * * * * ** * * ** * * ** * * ** * * * . *. .. .. * . ** ** ** *. ..

6 - In

4 N 1. StE

. .J .-

IL-
ge..

SL a - -At aN a- m- m- m 4n EN m -V)NQmm 00f Do - 0 EN ( r- - m t- m N a NEmN NE

00 N- - - - -N ---0 , mnm-- P. .- - -- - - -- -- --- a- -0 0

.

KN M M MMAe A

C! 1 **.E . . . . ... .E. . . . .E.f. .E9E 9 C!

I .



% It

0 f" OD

f,,. al-

*+ Ifl oN

N

a w

iMe..aP I.'

NU

ft

* .f

* b
- Pb i

k_.. . +£ . . ..• ., .. . .. ....... . .. .



.. .. . . . .. .

.mrm q- An me.N,-.-N

*e fl. O. *Memm l m0%40a4DCd-r i 4 1 i 1 te- m om o

id. .Me.. M* . . . . . . . . . hi M ***

~~OD 0 r% 4D O 0 mM A *M *e u-.4 e WN N .ar1 49 0% toa.
em " 0 w - OS- 40C N eeiN - 00% 0M AID o X 4'

mo N .o . *, el * . * * * *

5M P% *e41a Oinm .#o

f--r ~ ~ m - A NN . . .* . e 4 o . . . . . .*C-4 N M femMo ~N M m a St o . 190 aID .m wtP a.I ;or tp-es m,4.1N MCl-r PN omr 0 .J a 0 & a 0% A
0. 0,& - r-el .aD C-4 9. .gD m n0f m Mr 0g nt

NaA N oN a e 0r NO e N I 40af mf f 1o
ma 6. 0- * N 1. M ** o 6

ND M~ At.' N al- o AoC Nr N a m t n r
Cp #nN 0 W 4 N N NMNo-9al Nl : '-N M N uDfn 0

O%.flON to o f Di l4 -. N - f-w fn-~e~ O

vo 4DC8~ o aN-W,* 0*% o*~- w. *Nl r. d -N

5. FA C-1 If M I Nn in :00-~ emCK I
21 t 1in"NN O Q Ca f- I* af-M .n Im bN Na

C1Mae = 9 :Nmt-M in

0. *M - C M in 0 0 a-NCi P% C %N.m
0 -t M1. CIA ot .co .aflM. dc N0OmooN

0; m in ac o C-N 0' . N

as on- 0 0%~

9.nf omorC Nm l m.M 9.mr

f"CN in ll nal@af#' t- 0f o:::: -0 - M P. on 4D I nm a,

MAaf 1 WC 9 C-4r me V)L4LhIc4p04W 3 ma-w M-
00skM aUca MN .la w4ft ft LNW.L-

ID uJU ID UUE

LI 01L 00 C

o N rM, A a all 0 N KCM@NW5C of :Ml-1 .m in
K YfS MO.N*~ *e e~Cr - N.OMKJICOM

m. e-Q 4IMa in ~ ~ f"MNV S..n I"MOC -
NN C-M"N

*mCI Nn pON" r-SNNNlw-m
f.c in-mMNa 1O ~ i N I c 0V.af

N M M



3w 0

h.1

0 a

0

W-

rf

0.0k



0 'a

NO b) 0 Nf l 0% I

I- 0% m - N. 4 6- I

*D 0%A
In A . . .. . a

~4I-goo ~ I
Naan~ e .Nee~ o C-4O3-

400 50 Q0
10 W.. -

4no IL . . . . . . . . . . 0-1 A0 C%- . cO
onI a .S- fn' a. M U in Of on 0% P mVM Ca

on .~ a.Mole 
a 

!3

0 c,0'- 0 e CIA 6n Wo

a3- SR0 girdW;,t ' *M R IN A 4-4 V I, -fn . . . . . . .4 . ...
0on,o- O -O M S 40 3 0 0

V- MD r- 0, in - : = 0 8.-0.e.. a ON a t It~ 0 1. $Z Z ' U..
ry *l m0 %0 m'.i * a cc0 Li 1M. C. A,;a :N M 0 w S. b)0 VI 0" *Eel- f. .

IC. t 3N.se . . ... M . ~ f .- . 0 90 %00 wO a

IQ, '0~~dMaft- C0 0 : I - .- a & 0NN wUM N.- A. SR .30 C I

kn oe W. C% C. s r4 INCa a ' - . aC4eos- w. as t

a N I @ S M ' .on a N ac Nt a t . .i 0 0 0
S N . . f s . . 0 0 0 -WI . e.aAt0 0 M O C Q I - O O ' M C ~ a a L o. 3 .0a 1 - aAt n V 4 -0I l . * * ~ d 6 h - f 0

Owl' w- e ef~~ W- AC SaO *c Wt

U) . . M .. . . 00 CA
*~~ 26 4M04 0 0aSnI n 0% N W. mc 1"

N~~~~1 0 M4 I 0Ia

4~ to t

in a Onm q%
In 

1.3hi A.o.(
- SR . . . . .* . - ~ t A

M ~ f- u M e~ e .0 t ooo ~ ~~~~ 
"I-N 

QO 
a*



I 9

o I f I
a

C

0

a

C

.1~
am

I'd

a.'-

a.
Cr-
=

*

I-

a

0

U.
~ I-.
-~ '-

I-..~
a

a.
0
C
C
1-4 *
a.
I*~ 9
S. N
I.

a
a
b~

'Cm
N -
~ 4-

a.

a
0*
me
a.
'-a

U-
'-4
a
a

a
a
4-



4:14 a AI amn"Ios n-9' i zAz I .amvaP
Iw o, NoIm" *F - c fr

in ona m N IN -000 0 m0 f aie fap 0 fo~Ot..por I'-

in 00000000000000000000000000000000000000000000000000 *~

0 * o o o o 0 0 %0 * * %D P* .. .- I- I- .- ll M a a a M . . . 0%0% .0

40 2, 000000000 00000000000000000000000aoOoOOooOfa

P.p

&C

C C 00000000~~0 m Nn00 e0 0 00 0 000 000
oa No 00 0 0 0 0 00 0 %00"a0t0M0 0 00a0N0N00000-0-0-0-0-

SP- 00 ----- It-C!- . . . .. . . % C! p C!-- - - - - - - -- C --- - -

so- N mna
it h

- I CC
fp. a .. . tt1 V!fta % . .% t -t . p- ttVa .a i .Wi
IIfIt 4* 0 00 DSO O N% O R ftaM.OiWa0fNaNfaC M ONO V:ONp ON* *0tMN* OMONON

in m -W N NN-

ewa~~~ .n .t~.000p . . .O. n.O.0.



I j

J.;
D c

NI
G.-m

ut



fo toaN uiZZ;

in o - 4o
"1 94 in

inmr cm 94 04 I
InC ,.-@m~~i In.NV aneffw a

*C eQ ne 1; 0 0 14 14 z
ODNmfPr... m fn N *o-

%0 in .4 f. . fn w- M .n . r- s *** 12

"e -l, :! 0NinO

4 N 0% -UN C4 4l-c*MIMSN* a5 I. n OeIO.

N 1 0 m * *UP - Ite
- ZU~uC%: -- z jo

Can a. . fNc ,-. . . N NOS.

a.~~l ao.ore~ 1. an# .et. a l cr~eoo

Ca 0@rN~~l : Dc- NC@C
* rno 1.. 050 1: 1. .w . O&A

ad. . .e . ... . Dl- I555

c-@0No1SPSc ON:- -a

c-mel 6-. 1E S~n I--.CSU'fl -
. N nS in5 flS "ON IA knN*.fsf 1

.5 C......%0 .O .C .. N ~p . C i- ~ 4 oft 0f fn ftrno , - a %a-e.P- -0. IDS*
= .orn~@eor- = Wema~a~r~t. c-rm015

0; bcr on bc aaP
C C 9 0.-OC

U a~ro U . 4m

An cN mUr W4O. NU % N COa 4 10

W-euem5s 11--rm~rnc ICNNIIAO.--NWO Wca-I

I 6 I 6 .-f re it h w mb.
= I) = WL,= , =

u IUO Uu 00 U

r: 14 * 1; 9 0: z .: ....- 4 . *.. - 01

a . i 40 0-~--50 N go, .2n r asDN fn NOt- a,10
0UN W- *N40 0N

04 44 t- 01 1.0 CO Iamt0
00 op O . s-fCPISfs-O o a 0 eeP

#-Din NIifIV F-O NeneeopNlnma
Uo~--n.N c-sesec-sCq--



%a P
CM

'r-

f" em



f

A 'nCI 1; I; 1

* * * * ~~. . . .* . . . . . .

* 66n

6.

11c,,
*OC .- .~ .~ . Mi m 'D- P. L" M W

0 O p 0W mP ' * M N f %M *% -t r - i n m . r . 2

NM M ona -

.J0 -h (NI 4 .
OD C4k %

40, A a 0 g. qD *s m MI- ~ IF.Q OP a- 0 r- 1aIN N Mt 6-.
M- r- ~IM U F M C14 CMJa' c %;

M * p NM~ MN~ r- %0a0 * * -N.r "1*.

0M-IM inFCMf 0 1.0 in o 0aO af0. 6tY, M 14 A 4n

A- N I...1 C M 1- Mg -,j O. Q,; aI 1-
.NANOOIOMNW = *- cNw@mN:N*0%

m .,' M N M Of I a.40DI V. % t 0m ja O C P0
N ma, a IIM AN IC C0 .00 t-VI01 NU%C C4. ic M* At C,4~MM~1NI1 0 CD- 4wu~0M4 U 0 IO 0 - M-

C.. 0-0.. o4 0 0 .0 0
=~~~~ 0. r- 0 40' 0I 1I Ch N ID 10 Go m 1- N a 0 6. 1MM

Alf P- %a f% %Q -C 4 .Y m
N~~ N s 6* N NM 0 0 r-:0f4NajI IM.P-0I

C4C 0C, ,4r n 4 aI f0 4 -0 No M@a
t'00,M 0 M N - M M O 00 C rC

N M 0 N 0 *M * O **.3 I PN0*

Zo0N%% *tON 0 Ch 0. D &M
'0* . . . . . gO 0aN4U

W -N1- OD II N- At MDaM 9-% CD -0 eG* O O NN. r
=~ AtP00 N 0 A.M UrIo, ON NP

am a%. a CNI. 0I %A bnrNa~ m

C4 Mgr W. h M.
11 U N insf M 54

w 0 do0 4 0 K
a. f. - 1= O 0'~sOO aChfD N0 on U a N4NPOIs

or% aI. 44 in4 rll *P QPPI

-a C- . -r
gn0 AICF 'N O N (Aw ) I a o 0 MN -N!w
w aI *a a 0 M#MI.aMI0w

IS MaC-uPa 0 0.sfl
I-. MO N IO A 6- , 40 0 fu Ua~ 4

CA4

PIC - C 3 M . . .a 44M

O0mlN' : N4 0 UIf



CID

n

C' at 0

C-4 C

In*

Ic, C=
Ic

VIA



... .. ..

M.- A m NMN *C WWNAMN

f.m0- r- P N aI 0 Nm -0 4i

u r ;1 61 i 4P 11 :4' 4eq P- h 'A JMINsfz 9 ON,- "MSWINI

to @N lM N OM rNO.- 0 c

0 ODN Nr

a. jv 0 Nm m~ %a a %0~f t- -M ~ C4lE 0 N~ I n0 M 0 0

-r 40 C4la'.M*0)

a 1! I in N
I. E-:V :

IL w 0.f 0 . o
N I K 0- %D.*Q-o;;MNNaNa-

N n-a-J at'Z. 0f aa * a-NaN aMN I-.M vIr0O0,
w k Ol N OD WIN wN@..O0%D. *0%0WIw,

-~ ~~ ~ M?4 bQ-N t-1 -m QW ~
O~In a OD ~ Oil. *W

K ~ ~ ~ C tn. ' m elNl.l~f

In fn r.i NMD fn~4 d.Jm'
die .. mD Ln m P.%WN tofC WI O - i.. Cc~ W)oe - u'

o nr on(I I 0, a@, O a, tn N a@"O
tn 0M M M CDP tn N K OWN ZvoCil..K -AM

- CD N W 0 00 ba .e-'

IInP A 1O~ Ne Mn ri-

n a ) .x I~ %Do

b= C% aN0 ~ N b C4 'D Wi

4D .1 a v M

fti~N i- .--. f" C4M. 0 .&1l10

K %N , 0 4 . N N V) U) a. = NC M

1111I WI hi IC =1

m. N. & h. . A 0 . 0 f.0

@ V I e l la PI -I 1 F In t-~-Qfs ND C - t-

Ki-N~ @~~* NC N~@ICI.~EC.W 000



*
hfl
M

I-
ff1

o w
I- ~
* .1
WI 0

-I

I..
* 0

o I-.
WI
C
*

U

C
=

I- *~-
0~

*
U

0
=

* =
- ft
1~~
WI
*

U

nz

ft

"9

a

a.

0
a
I-
a

M

a

C
a



000

80 .0.

9A gn in. 0 
4

000

*4 O l0l.
N V) I a0-lw .

*0 OD4 (I C4V O.f DC

4 
r - #W C , f P r

in N a 0 01 %0A.r
W. Ia 

0.00
9. a. a. N

£f 
ix 

a 80 a
841 '4 a' P.4 N a 1

a. 04 to
I* -rC *. 

. 0

9atAa ac % e a

go a.0 M mCa. aI s

e% , ..4.r-N a A

000 LsI 0* 
4 0 1; 1; C

do c a .o~a a a

*4 
a.**0008 M 0'8. . 0 f

&80 'u a c% 00 4 inac

MD Oe- OO 01 de.
4a ic A-0 me 0 ev 818 6n aa.~ a.I ? M

MNo #. w. 0- r- a. a, .- ~ a
.3 *' 

ie C4 M.a a . 0z 91l

'4~~i -8C.a . a

". c . .0 0000 0 0 a

It f"~a u .
a% 0 a I- C% in~

EO NN *4 06 %n*~a a c 1 *o

NO..O'o~d 44 a.e . 0a N to 6h1 Op o%
M t. 0 wl m.0 0. 40

mU0N aa f- of~ N. C, a 0

N M.~ * a 4a S a. P. I

a.~% 10 mb a.8 a 0D 0 a. I

0 a. - a 0 a~oul,

*~W *epa In r. M. 64 r. M 0a a

l~~r~Ma~pa. 99 AMA AAAA N I



1%VDo

C, * *

t- %D

11 . Z

NC

-M0

aI.-%c
00 C,

0 NM,

p .1 fn



I I.

91~ P. 
..

" 
*0 . . .. *

scoommeiame I

... A AA aAS S

0.~ 
. .m

* *** *** m * 0 r-t@S * 61 
Sf"e fn C4 C4 d

~~O~~~QN0~~~C C4C0CG 4 ~mA
*CEin S.M.% ~ af m " %

C4N NC 0 & I

wal -.moomas a a i

"- . aI- -r-mI
c; A 1;SMMM Is9 aM~ A 0 -,

.. .n 
w. C. 0.4 to 91 An a m N N

0, f 0 @5C0. et~ n r 4 wo V" inI 
4

0K,~..- arne CNO ,..eAm *C #C 04 0 
or,0aM8&nN4 OUmfnNN qM

~~r-a AM di eh.Cto v MM M S d) wt Ine a a 0 0% a ::~'fl

Ic a on *0 *

. . .

w.N-i 
ev~t 0,; n W

.m M o 
on~-M~ %D NUCQ a ea0 C

'n 'n V4 Wt fIO. t*fa 0 M0MC, D M ' MM1,0 *1 *. *. * M A . Z M M NS 4

NN ' ,MC * f ,UtMt . C ., ,1

aeN..M . ..t - M @ ' u .. . . . . . J6 10 M a. M a mNtoCO

ICAin' 1%0 : C* 1 : M 
94WM 0 CWC MMMSGN

in - A ino~ a~ a. Q W a *2 o: t-aeseo

I PI- q0 0

M A n I.

*~~~~C In M W 8 
* fLr. tr Mh

*a~C~Sfloo = 0 ID-

N~~~~ m N T.t "c

NM* S1X 94@O C~ C~ meat C4t- C C4

11 C4 *. 0 t-V, -0 0MIA IA Sn m M (I"SC ft C a m A

V. f" 
Ut.) 0 p%0 

o, MNI 
1V

on N C4 P4 N c% r- a -. 0 n"V%

MID~f aS~-41Q-~ N . . . ":O

onN A NN r.G-.0AN' eq 
I ftNm m NN'



Na

".m

988

al

'of..

MO.
*1O

. ... i
0.-'C



coo:-- P, 0 0 00 .qq9

10 'n'
0' r, " 1-604 in tNtna DN
9 4 M , , 1 9

999*4 *9 *r mr001iS~ ., Z99 A9 .

nen riEfNIIoe.a--

.oeQ~fl'*00 I tMM'nN

0e~ oQ~ Z* 0 00 a A, =0 * D n n C 0 inNr- 0 0 0M

wwww wwom Am o oma-AaA ' oo-a o

so a,~ r- C4l N- 0 f 4 00 0 O

mwemr-m~wEalo.CUi **9* Ef~~0a.r-.."r~' . ,ri

in afA an on on~A

Ini

onNO CC 0, fn it m ; .4 *9 9

m~~1 eatA~f cs N 
* *r *n 

-ONM DO r l~ A-A

O0*mf'i f rl

at ~~~~A s N s 4L 406 ao n0mf"f %NN ' "I
4D~~~S 11,;z 0O % 0%

hen a9 *9 **0lill n M r.
in 6A C &In f".4 'N .' N p .C C

Iz 0W:s 1; *Ifl 0

1, 0- " r l C4 kn r-- o* ID " t 0 s r
14 40 a-AD A A 09 0 a*0 0

to N lAN ,m m Ch 0NUQ f" 4. NAN ~ W ar-la,

N. n 34
*~~.. . . .. . . .CN 

.M C f . .d .. .99 .

vs mao e 0%NC ~ ~ a .m a r fn- - r a a c . r -N n a em1 47

o aO

I .AQaf A In a,

.Vje'maOr- M in een m m m aN- m 'a 'aN aa t-

Nof Os' m@ C C lA , 0 a .nam * m- 0Pa-

EdC. m.dh on r4 N' 0 CC

in~~ &on, 0.bm s,

C~~r-r-MaCn *9 9 9. ..~S . . .

NNMCOOU 
aNrrQ~fn m 0 S Q.'A0om a I- .nr,40%WgrN

N 0% N-on 0 C, *u @Q S 0' inas.~a' A,. w j

*OCn N MMM MM=M *1- 0~,sl~- 0*o-a as A
*OIAC'aM N .. NM MMNN r-ACO~NNC

a0*,

*" ;. Am ot 9 0 -a 
; 

9 
0N0.l~~ A.- M~-- N-aN.'

@'Cm~A m m m 
9r 9W 9 .9 * 9

In~ 5 '~ 61r r .l l a "1A ' ,' , a P, 
e~C C a n

I



I I

0

aI

C
N

qP

fN

U,0

In

,* I



I.

C% 44 r. 4Dt o1 ,af i fe t0

61 on 0- 0 M rt *4M

MM*M N

N b, %0 ,nma092M.aoe

wc a; N; CZ NPC A

40 040 0C~ 40 * .CD P. .o .D '100 . AID , I" A r, m N - ,

* ~ ~ C m ... . . . .~~m n, ~ ~ m r - t c .M -.

MM MM M MCf. - N Cm Cdam OggN C -I- M N MM M

0 CD a a N6 a; 90 N 20
MI MA II Ma cc .I.d. 0

MMMMM~~~MMMI a ~ ~~ M N Nm~en- e M0M zMM
IL .. .DmNeo~ *- m &n w Na mf am mam w

*N 0 . 99
4! : 1 1M 9! 40e N M. M- =* . . .. .. . . . . ... . . . -

*~~~~ ; on.. A N 40 0 Ciahe-N N -tNtmCt
n"~ N C a Imo 1. O 0iWCNn *W Mn M M mrd m.A0 A

05M MM M 0' 4 6i 0 %0NN 0a N I C4 00 % n 0 MMM% NN fr 001GO
D D.G . Dm 0 40 0 '.~ a M M 'a 0 0C

Ift *i N M a 0 %a m
u 0 1

a~~I r% 0 V.. . .. .. InMa 4 wO - ('N C%0 a %
me me me .N. Fn6 ;1 ;' 9 , %o.0 C."M Ca eN@aln AIemm'Da... " 0 . V

0% N@f m Ir.%
P.-a - inm9- -

0~~ ~ ~ MA NI nNV rmMM

N~~~cf CN% aai a N na AMN QN dm a*OR a N O
ammm mem e InNV-aV~C~CC MO-a0%CCCC a m o.n

MMM MM MM a O. @, am a. 0N~0' m MM MM

dK a*.N M ~ a MM a N'~ -~



0: C!a

*mm
'no' M

VnC
"Am



or 4
ma

3-ODO MA

in 44

AD 0 n % 0

0 MMC

0 4 m
0- a

Ln4

94 9%

1O&20 d9 0

Or2 a

0 Q~fl"0

910 r-t



r~ .1

C'

6. ODwa t m%

wa w 10 w a aW
in 41r N , C

0 W

'ADo %0 Ca a *a

I C A.w % M) zr MM r

Cil &. IX i%* P . M *n

a. 9. Ln -0
a. *. C . .a

I'- P.. 4 0 M.d #~ LA * 10% g cl *% 3f-Cu In0 cp 0 m to N in 0

a 0 1dU W P.0: M NI

.4 010 1009 0

d

* 00 '0 0 *P 1.

OMEM



sa4 .. I I I1
W. 0 0

II,

V) Coc

go
c0 0 C c

0Hc

I- ~ I- P. 00004
Il W.Ja In in N %

in ie m

2: 9. -O

in OD

S IE0

0 a . . .1
lo- am 1 0 mlra. g-
wd C, &. # . r

S..~~ W-1 pc-u01

~ .J ~ MCo

ill s-I a



APPENDIX D

REFERENCES

L . . . ,



GENERAL

Martin, R.J., 1974, Flood Plain Management Study, prepared for Tompkins
County Department of Planning, Ithaca, New York.

New York State Museum and Science Service, 1961, Geologic Map of New

Yor.k, Finger Lakes Sheet.

University of the State of New York, reprinted 1973, Geology of New
York, Education Leaflet 20.

Von Engeln, O.D., 1969, The Finger Lakes Region: Its Origin and Nature,
Cornell University Press

HYDRAULICS

Chow, Ven Te, 1959, Open Channel Hydraulics, McGraw Hill.

King, H.W. and E.F. Brater, 1963,Handbook of Hydraulics, 5th Edition,

McGraw-Hill

U.S. Army Corps of Engineers:

HEC-l Flood Hydrograph Package - Dam Safety Version, September 1978.

Engineering Manual 1110-2-1405; Flood-Hydrograph Analyses and Computations,

August 1959.

U.S. Department of Agriculture, Soil Conservation Service:

National Engineering Handbook; Section 4 - Hydrology, August 1972.

U.S. Department of Commerce; Weather Bureau:

Hydrometeorologicdl Report No. 33: Seasonal Variation of the Probable

Maximum Precipitation East of the 105th Meridian for Areas from 10 to 1,000
Square Miles and Durations of 6,12,24, and 48 Hours, April 1956.

U.S. Department of the Interior:

BUREC, 1977, Design of Small Dams, 2nd Ed. (rev. reprint).

USGS, 1980, Water Resources Data For New York, Western New York, USGS

Water Data Report NY-80-3.



APPENDIX E

PREVIOUS INSPECTION REPORTS
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New York State Departnent of Envhonmental Conservation /- ''A

D.4s (7n7 DAM INSPECTION REPORT
(By Visual Inspection)

Date
Dam Number River Basin Town Count Hazard Class & Inspector

Type of Constructkon 'Use

[] Earth w/concrete spillwvay ']water supply

Earth v/drop inlet pipe 9' oar 0.o.7. 4os.#
Earth w/stone or riprap splilvay R Recreation

0-'foncrete 0 Fish and Wildlife

] stone 0 Farm Pond

Timber Q No Apparent Use-Abandoned

Estimated Impoundment Size Estimated Heisht of Dam above Streambed

O1-5 acres Q Under 10 feet
O5-10 acres 9 10-25 feet

Over 10 acres Q Over 25 feet

CA Aft.( pr 17/ /137 4..

Condition of Spillvay oy I7- . .
satS iCe ,tisf ctory 

srxiliary satisfactory

Q in need of repair or maintenance i In need of repair or maintenance

Explain: _.... ..

Condition of Non-Overflow Section

M #- is f a ctory

0 In need of repair, or ainteetnce Explain:. _

Condition of Mechanical Equipment

110i, factory
Q3 Zn need of repair or maintenance Explain: .. ...

Evaluation (From Visual Inspection)

0-4*-ifecto observed beyond norml mintenance*

Q Repairs required beyond normal maintenance



FORM WI. &12-14M A,S82

(NOTICE: After Ofn out one of then forms a completely as possible for each dam In your disct, retum it at once to the
Conservation Commisslon, Albany.)

STATE O" Naw YIORK

CONSERVATION COMMISSION
ALSANY

DAM REPORT

CONSERVATION COIMMISSION,

DIVISION OF WATERS.

GENTLEMEN:

I have the honor to make the following report in relation to the structure known as

the ...... L.... .......... ..... .............. Dam .

This dam is situated upon the. ..............
(Give Sana of ;t"m)

in the Town of................................... ........................... County,

about . ........... .................. from the Village or City of--.... ....................
(State distacce)

The distance..-LiP- ......... stream from the darn, to the. . ..... ... .. ......... .........,
(Up of down) (Give name of eet inportalatream o a bridg)

sa o t .}..... .. ............... ........
is about..) ...... 4..

(State ditanuw)The darn is now owned by m .........The am i no ownd b.------...... i... )I .................. ........ .- ........
andiv was built infe in abutth

and was built in or about the year ........., and was extensively repaired or reconstructed

during the year .........................

As it now stands, the spillway portion of this darn is built of.6 "~.1.~~.4A .

and the other portions are built of. ............................................................................................ ......
(state whether of meafe. "wett. Ut a toe witUM of va fork W)

As nearly as I can learn, the character of the foundation bed under the spillway portion

of the dam is ............. j ........................................ and under the remaining portions such

foundation bed is ...............................

'"a



The total length of this dam is ............... feet. The spilway or waste-

weir portion, is about........ ........ ... .... ........... _feet'long, and the crest of the spillway is

about....... ....... ......... .f.eet below the abutment. *' . '

The number, size and location of discharge p'pes, waste pipes or gates which may be used

for drawing off the water from behind the dam, are as follows. .........................................

.. .................... ......... .° .. .................................... ....... ..-................ .......-. . - .

At the time of this inspection the water level above the dam was ........... ft ............ in.

be'owabove the crest of the spillway.

(State briefly, in the space below, whether, in your judgment, this dam Is in good condition, or bad condlton, describing particulsrly
any leaks or cracks or erosions which you may have observed.)

Reported by....

Add(L-tmne ad nub.,. P. 0. 114a or IL.P. D. mw)teN
............,k eo. ......... oe ........ ..............

Mt

(Hm..



.74

December 3,j 215,.

None 7rank Vf. Willisn

state Trigineer,

Albany, 1. Y.'

Pear Sir: -

fleceipt Is acknowledged of your letter of November 29,

1915, *nolooing sketah for the proposed rishway for'dam #I'

Cayuga-Benoa (Canal.-

We prefer a fishway with a slope of about One verticla

to four hqrizontal and a width of four feet with oomprtinnts

six feet long, the partitions to run Obliquely; the top pari-,

tion to have an opaning 18 Inches square and 'the bottom ,9srtm- -

tion an opening 1.2 inches Wquare and proportioanal In between.,,.

To enclose herewith a paqblot On vishwSys for. Dam, which

we hope will be of use to you In this work* 1.

Very truly iburs, .-

GRO. D. 1PRATT. oisinr,~

Div ision Xnaineoe

MCICI.



INSPECTION GUIDELINES

FOR

I3C.000 TAINTOR GATES AND TAINTOR DAMS
The following guidelines are related to the Structure Condition Report

for Taintor Gates and Dams (CAN 95) by the numbering system for the
va1ious elements.

1The inspector should refer to Forms Instruction 900 CAN 95 before
filling out the condition report.

3C.IOO Stream Channel

.101 Adequacy of Openings
Adequacy may be determined by checking upstream high water level
recordings during past years.

.102 Freedom from Erosion & Scour
Upstream and downstream should be scrutnized for any indication
of deepening or widening of the lateral dimension of flow area.
Check the graph of any bottom profile available from Regional

surveys.

.103 Freedom from Obstructions
Debris or vegetation in the Waterways both upstream and downstream
may reduce the width of the waterway, contributing to scour. Sand

and gravel bars formed in the channel may increase stream velocity
and lead to scour.

.104 Bank Protection
Examine the condition and adequacy of existing bank protection.

Note whether channel changes are impairing or decreasing the

effectiveness of present protection.

3C.200 Substructure

.201 Sill. & Aprons
.202 Piers Between Gates
.203 Abutments
.204 Wing Walls

These elements containing concrete are susceptible to scaling,

cracking, spalling, movement and rotation. Any of these condi-
tions should be noted. Evidence of movement may be observed
by noting any scoring of concrete by sides of gates or excessive
wear on gate seal; and also by noting any displacement at joints
In the concrete.

..-. , 67
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3C. 300 Superstructure

.301 Gate Skinplate

.302 Side Seal Strips

.303 Bottom Seal Strips

.304 Main Structural Members

.305 Cross Bracing

.309 Railings
All steel elements should be inspected for rust, erosion, cracks,
buckles, kinks, fine cracks at stress connections, steel incased
In concrete for deterior~ation or movement at their common exposure
and all rivets and bolts for tightness. Seal strips may have be-
come worn to the degree that they no longer seal properly and need
replacement.

.306 Counterweights
Determine if the counterweights are sound and properly affixed.
Where steel members pass through or are embedded in the concrete
check for corrosion of the steel member or rust stains on the
concrete. Look for cracks and spalls. Determine if the gates
are in balance.

.307 Bearings & Pins
Examine all bearings and pins for weakness, excessive play, cor-
rosion, and undesirable deflection or bending.

.308 Needle Beam Catwalk
Statement .301 thru .305 referring to steel elements shall apply here.
All wooden walkways should be inspected for signs of decay, weathering,
and wear. The needlebeam should be positioned so that the operator's
gears properly mesh with the rack.

.310 Paint
Examine all paint for cracking or chipping, scaling, rust, pimples,
and chalking. If paint film has disentegrated, note if the prime
coat or surface of metal is exposed. Note if spot or extensive
painting is needed. Look for paint failure on horizontal surfaces
or those which are most exposed to sunlight or moisture. Give
particular attention to areas around rivets and bolts, the ends
of beams, the seams of built-up members, the unvelded ends of
stiffeners. and any other areas difficult to paint or that retain
moisture.

3C.400 Machinery (Electrical)

.401 Motors
Determine if there Is ample wear length on brushes, ventilating
openings are unobstructed and any abnormal vibration. The colmuutator
or slip rings should be clean. The motor should be properly lubricated
and kept dry.



* .402 Gears
The gears are to be properly lubricated, tight on shafts, no
broken or cracked teeth, properly meshed and aligned, with no
excessive wear.

.403 Bearings
Bearings shall be free of excessive play and properly lubricated.

9 .404 Wiring
Inspect any exposed wiring for si gns of faulty, worn or damaged
insulation. Also look for loose wires, poor wire splices, and
inadequate securing of ground lines. Check inside of junction

I boxes for excessive moisture, drain hole, poor wire splices,
and loose connections. Covers for junction outlets and switch
boxes should be In place. Determine insulation resistance value.

.405 Starters, Switches
Check contacts of motor Starters, limit switches and overtravel
switches for pitting. Mechanical linkage should be clean, dry,a and lubricated. Contactor coils are to be clean and leads secure.

.406 Overload Protection
I Determine if the circuits contain the proper amperage circuit

breakers and/or fuses.

U 3C.500 Operators

.501 Hand Wheel Bearings
I The bearings should be lubricated, and aligned so that the gears

mesh properly. Any excessive wear should be noted.

1 .502 Hand Wheel Gears
Gears should be checked for tightness and lubrication. Cracked
or broken teeth shall be noted.

I .503 Housing
The housing assemblies should be free of any cracks or broken areas.

3 .504 Fasteners
Operator housing assemwblies shall be firmly and securely anchored
In place. Check for loose or missing nuts, bolts, rivets, etc.

I .505 Gear Covers
Gear Covers should be In a position 'that will protect the gears
from weather and to prevent the operator from entanglement whileI the machinery Is In operation.

6.



.506 Locking Devices
Locking Devices should be provided to prevent unauthorized use.

3C.600 Machinery (Lifting)

.601 Pinion Shaft
The pinion shaft should be straight and true. The shaft should
also be examined for excessive wear and proper lubrication at
at the bearings. Inspect for excessive twisting of the shaft.

.602 Beatings
The pinion shaft bearings shall be free of excessive wear and
properly lubricated.

.603 Gears
Check the alignment of all gears, locks, and interlocking devices.
There should be adequate lubrication of all movable parts, parti-
cularly where meshing or contact occurs. All gears will be in-
spected for cracked teeth or hub. Keys are to fit tightly In
keyways, holding gears firmly on shafts.

.604 Cable Drums
Note If drums are tight on shaft and if the cables are properly
aligned on drums. Excessive,wear of drum groves should be noted.

.605 Rack Segments
Inspect rack segments for excessive wear, broken or missing teeth,
proper lubrication and alignment for mesh with the pinion gear.

.606 Lifting Cables
Lifting cables should be inspected for wear damage, corrosion and
inadequate lubrication. Cable connectors must be secure.

.607 Couplings
Couplings shall be tight on shafts with all flange bolts in place
and tight.

3C.700 Gate bearing Points

Examine all bearings and pins for weakness, excessive play, corrosion,
and undesirable deflection or bending.

70



Code 900 CAN 9',

tFORMS 1 NSTHUCTION

Subj: Condition Report t'or
Taintor Gates and Taintor Dams

PURPOSE

For recording the results of t'ield inspections of all taintor gates and
taintor dams maintained by the Waterways Maintenance Subdivision. This form
is also the source of input to the EDP program for listing the condition
information.

PREPARATION

Completed in the field, in black ball point or black felt tipped pen,
by the person performing the inspection. One form is used for each structure
to be inspected.

1. The field inspector fills out the heading and enters the year and
month when the inspection was performed in the boxes provided. Enter
single digit months in the rightmost box.

2. Boxes 1 thru 7 - Structure Identification Number. The field
inspector enters the number for the taintor gate or taintor dam

being inspected. The number is obtained from the EDP Listing of
the Structure Inventory.

3. Boxes 8 thru 49 inclusive (except for boxes 28 and 29). The rating
numbers to be inserted in these boxes by the field inspector are
as follows:

9 - Excellent
7 - Good

* 5- Fair
3 - Poor
l'- Poor minus

Criteria for applying these ratings to the various elements of the
structure may be found in section 3C.000 of the Maintenance Quality
Manual.

NOTE: There must be an entry in every box.

a. If there is no such element on the structure - enter N
b. If the element is submerged or otherwise inaccessible - enter X

4. Where the item to be rated covers more than one element on both the
I left and right (for example - bank protection, piers between gates);

enter an overall rating in the proper box and indicate any particularly
bad conditions in the adjacent comments section.

r
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PREPARATION - Cont'd.

9). If the designation left or right is used under Comments, it nont be
in reference to the structuire when lacing downstrean.

6. Box 50. The Regional Waterways Engineer only, enterE one of the
following rating numbers in this box:

9 - Good condition - no repairs necessary.
7 - Preventive maintenance or minor repairs needed.
5 - Major repairs needed - deferred scheduling.
3 - Major repairs needed - schedule within one year.
1 - Immediate attention needed - schedule as soon as

possible. J
7. The RegiQnal Waterways Engineer will sign the completed form where

indicated opposite box 50.

DISPOSITION

1. The Regional Waterways Engineer will have two copies made of the

original report. He will then forward the original and one copy to
the Waterways Maintenance Subdivision - Main Office. The other
copy will be retained in the Regional Waterways Office files.

2. The Waterways Maintenance Subdivision - Main Office will review
the form for completeness and reasonableness of entries. The
original will be kept in that office and the copy will be forwarded
to the Bureau of Data Services for processing into the data file.

RELATED FORMS

None

ZeI
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CAN 95 (4/72) DEPARTMENT OF TRANSPORITION
WATERWAYS MAINTENANCE SUBDIVISION

TAINTOR GATES & DAMS
[EMl YEAR EH~ MONTH CONDITION REPORT INSPECTED BY
HISTOR~IC NAMEY~dl-

STRUCTURE IDENTIFICATION NO WM nu

3C. 100 STREAM CHANNEL CM ET
.101 ADEQUACY OF OPENINGSW __________

.102 FREEDOM FROM EROSION &
SCOUR _ _ _ _ _ _ _ _ _ _ _ _

.103 FREEDOM FROM OBSTRUCTIONS

.104 BANK PROTECTION

3C.200 SUBSTRUCTURE

.201 SILLS & APRONS

.202 PIERS BETWEEN GATES[]

.203 ABUTMENTS [j]___________
.204 WING WALLS 19

3C.300 SUPERSTRUCTURE

.301 GATE SKINPLATE

.302 SIDE SEAL STRIPS

.303 BOTTOM SEAL STRIPS A-r.jfA .: /&P

20 _ _ _ _ _ _ _ _ _ _ _

.304 MAIN STRUCTURAL MEMBERS[]

.305 CROSS BRACING

.306 COUNTERWEIGHTS j____________
.307 BEARINGS & PINS

.308 NEEDLE BEAM CATVALK [ ~ aw-m]wl

.309 RAILINGS

.310 PAINT -

OE) YEAR LAST PAINTED 71



M 95 REVERSE

3CAO0 MACHINERY, ELECTRICAL COMMENTS
.401 MOTORS @~ ____________

A02 GEARS

.403 BEARINGS____

.404 WIRING"

.405 SrARTERS, SWITCHES

.406 OVERLOAD PROTECTION Q

3C.500 OPERATORS

.501 HAND WHEEL BEARINGS [_
.502 HAND WHEEL GEARS

.503 HOUSING ]-_

.504 FASTENERS []

.505 GEAR COVERS

.506 LOCKING DEVICES ( ] "

3C.600 MACHINERY, LIFTING

.601 PINION SHAFT I

o02 BEARINGS 13

.603 GEARS [..

.604 CABLE DRUMS [0] .... _.. .. ...

.605 RACK SEGMENTS j". .

£606 LIFTING CABLES [i]
[.607 COUPLINGS

3. 700 GATE PIVOT BEARING _ ___...._---.POINTS ---

GENERAL RECOMMENDATION {4 -

O V E R A L L C O M M E N T_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I I IL
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CAN 95 (4/72) DEPARTMENT OF TRANSPORIATION
WATERWAYS MAINTENANCE SUBDIVISION

TAINTOR GATES & DAMS
RZ YEAR T' MONTH CONDITION REPORT INSPECTED BY
HISTORIC NAME F_,___4_____ -_7 ., lee ITLE

STRUCTURE IDENTIFICATION NO W' / I]

3C.100 STREAM CHANNEL COMMENTS
.101 ADEQUACY OF OPENINGS

.102 FREEDOM FROM EROSION &
SCOUR I_

.103 FREEDOM FROM OBSTRUCTIONS
10

.104 BANK PROTECTION 0'_

3C.200 SUBSTRUCTURE

.201 SILLS & APRONS Ii

.202 PIERS BETWEEN GATES
13

.203 ABUTMENTS

.204 WING WALLS
16 17

3C.300 SUPERSTRUCTURE
.301 GATE SKINPLATE

.302 SIDE SEAL STRIPS

.303 BOTTOM SEAL STRIPS
20

.304 MAIN STRUCTURAL MEMBERS [j]
305 CROSS BRACING ?2

.306 COUNTERWEIGHTS [ ....

.307 BEARINGS & PINS [ ] ,_'_,_ '

.308 NEEDLE BEAM CATWALK

.309 RAILINGS

.310 PAINT

C OVER) YEAR LAST PAINTED' _



CAN 95 REVERSE

3C.400 MACHINERY, ELECTRICAL COMMENTS
.401 MOTORS

A02 GEARS j

.403 BEARINGS [_

.404 WIRING ___ _~33

.405 SrARTERS, SWITCHES [034

.406 OVERLOAD PROTECTION [-)
3C.500 OPERATORS

.501 HAND WHEEL BEARINGS
36

.502 HAND WHEEL GEARS [']
.503 HOUSING E _

.504 FASTENERS
39

.505 GEAR COVERS [

.506 LOCKING DEVICES [_1
3 .600 MACHINERY, LIFTING

.601 PINION SHAFT

.602 BEARINGS
43

.603 GEARS

46

47

.607 COUPLINGS 
47

3C.700 GATE PIVOT BEARING _

POINTS

GENERAL RECOMMENDATION .

RGIONAL WATERYYS ENINEE

OVERALL COMMENT _

....



cAN 9 (4 172) DERMTMENT OF TRANSPORITION
WATERWAYS MAINTENANCE SUBDIVISION

TAINTOR GATES & DAMS
0] YEAR m MONTH CONDITION REPORT INSPECTEDBY
HISTORIC NAME 1,,,jaJ,) D,,, LA.I I n

STRUCTURE IDENTIFICATION NO3mr Wi--
3C.100 STREAM CHANNEL COMMENTS

.101 ADEQUACY OF OPENINGS j

.102 FREEDOM FROM EROSIO &

.103 FREEDOM FROM OBSTRUCTIONS

.104 BANK PRO'TECTION

3C200 SUBSTRUCTURE

.201 SILLS & APRONS ,[,

.202 PIERS BETWEEN GATES a

.203 ABUTMENTS DT3_
.204 WING WALLS

3C.300 SUPERSTRUCTURE

.301 GATE SKINPLATE M

.302 SIDE SEAL STRIPS

.303 BOTTOM SEAL STRIPS

.304 MAIN STRUCTURAL MEMBERS [ 2

.35 CROSS BRACING rE

.306 COUNTERWEIGHTS J_____________
.307 BEARINGS & PINS

.308 NEEDLE BEAM CATWALK

.309 RAILINGS - -_ . ... .

.310 PAINT

C OVER) YEAR LAST PAINTED __-5-



CAN 95 REVERSF

3C.4oo MACHINERY, ELECTRICAL COMMENTS
.401 MOTORS [ill
A02 GEARS _ _ _ _ _

.403 BEARINGS [ _

.404 WIRING

.405 STARTERSSWITCHES u~ _____________

.406 OVERLQOAD PROTECTION 10]

S 3C.500 OPERATORS
.501 HAND WHEEL BEARINGS [_
r32 HAND WHEEL GEARS

374 .503 HOUSING

.504 FASTENERS ]

.505 GEAR COVERS E_

.506 LOCKING DEVICES 40

3CbWO0 MACHINERY, LIFTING

.60( PINION SHAFT

J602 BEARINGS

.603 GEARS 1 -

.604 CABLE DRUMS
45 -

.605 RACK SEGMENTS J
EM0 LIFTING CABLES

.607 COUPLINGS

3C.700 GATE PIVOT BEARING h~POINT3

GENERAL RECOMMENDATION .
REGIONAL WATLR'WAYS INNERL

OVERALL COMMENT _ _ ____ _ L

.66-
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• CAN 95 (4/72) DEPRTMENT OF TRANSPOR'ITION
WATERWAYS MAJNTENANCE SUBDIVISION

TAINTOR GATES & DAMS
Z YEAR [ MONTH CONDITION REPORT INSPECTED BY

HISTORIC NAME &t ohl- Cae - r~w. A - 12_ Ti E4 *

STRUCTURE IDENTIFICATION NO Wr 1 u" MO
E  -

3C.1(00 STREAM CHANNEL COMMENTS
.101 ADEQUACY OF OPENINGS W '

a
.102 FREEDOM FROM EROSIONUR & _

.103 FREEDOM FROM OBSTRUCTIONS
10

.104 BANK PROTECTION

3C.200 SUBSTRUCTURE

.201 SILLS & APRONS '

.202 PIERS BETWEEN GATES

.203 ABUTMENTS

.204 WING WALLS

3C.300 SUPERSTRUCTURE

.301 GATE SKINPLATE El
18

.302 SIDE SEAL STRIPS T _1,f l,,.qk,

.303 BOTTOM SEAL STRIPS

.304 MAIN STRUCTURAL MEMBERS

.305 CROSS BRACING

.306 COUNTERWEIGHTS .2

.307 BEARINGS & PINS [w.

.308 NEEDLE BEAM CATWALK s" d,

.309 RAILINGS I ]

.310 PAINT
c (OVE YEAR LAST PAINTED

L i



- ----- -- ----

CAN 95 REVERSE

3C.400 MACHINERY, ELECTRICAL COMMENTS
.401 MOTORS [o

A02 GEARS 91l

.403 BEARINGS

.404 WIRING [ .
33

.405 STARTERS, SWITCHES [a
34

.406 OVERLOAD PROTECTION ,-
35

3C.500 OPERATORS

.501 HAND WHEEL BEARINGS ]_
36

.502 HAND WHEEL GEARS ___

.503 HOUSING i__

.504 FASTENERS ___ _

.505 GEAR COVERS

.506 LOCKING DEVICES

3C.600 MACHINERY, LIFTING

.601 PINION SHAFT

.602 BEARINGS

.603 GEARS

.604 CABLE DRUMS [_45
.605 RACK SEGMENTS I

06 LIFTING CABLES
47

.607 COUPLINGS __

3C.700 GATE PIVOT BEARING if
POINTS

GENERAL RECOMMENDATION /, A,,R!J
REGI-ONAL WATERWAYS ENGINEER I

OVERALL COMMENT 9 1A&d.Ar

b ~
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